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ABSTRACT 



A large scale integrated circuit device includes a plural- 
ity of internal devices, an address decoding circuit, a 
bus control circuit, a first tristate buffer, and an output 
buffer. The internal devices are connected to an internal 
data bus and selectively perform data input/output 
operations. The address decoding circuit decodes an 
address signal from an address bus of a system to deliver 
an internal device select signal to one of the internal 
devices and an internal device select indication signal 
indicating that one of the internal devices is selected. 
The bus control circuit delivers an output control signal 
and an input control signal upon receiving the internal 
device select indication signal and one of a data write 
signal and a data read signal. The first tristate buffer 
controls data input to the internal data bus in accor- 
dance with the input control signal. The output buffer 
controls data output from the internal data bus in accor- 
dance with the output control signal. 

3 Claims, 1 Drawing Sheet 
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_ _ decoding condition. The address signal decoding circuit 

nsjTEGRATED CIRCUIT DEVICE HAVING 3 also outputs an internal device select indication signal 

TRISTATE INPUT BUFFER FOR REDUCING 611 when an internal device is selected. Reference nu- 

ESTERNAL POWER USE meral 2 denotes a bus control circuit which forms an 

_ . ^ T ' ^ 5 input control signal 331, as a control signal for a tristate 

BACKGROUND OF THE INVENTION buffer 13, and an LSI internal data write signal 511 in 

The present invention relates to a large scale inte- accordance with the device select signal 611 applied 

grated circuit device (LSI device) used in, e.g., an infor- horn the address signal decoding circuit 3 and a data 

mation processing apparatus and, more particularly, to write signal 221. The bus control circuit 2 alsc forms an 
an LSI device capable of reducing power consumed 10 output control signal 311, as a control signal for a bidi- 

inside the LSI. rectional buffer 11, and an LSI internal data read signal 

Conventionally, not so many schemes to reduce LSI 521 in accordance with the device select indication 

power consumption of this type have been proposed. So signal 611 delivered from the address signal decoding 

all data signals operating on a system bus are applied to circuit 3 and a data read signal 231. If the bus control 
an LSI chip through a bidirectional buffer, and conse- 15 circuit 2 outputs neither the input control signal 311 nor 

quently internal circuits of the LSI operate even when the output control signal 311, it delivers a pull-up con- 

the operations are not required inside the LSI chip. This trol signal 321. 

results in unnecessary power consumption. Reference numeral 21 denotes an LSI internal device 

In the above conventional LSI design, data are A for delivering data to an LSI internal data bus 111 in 
wasted, for no control is performed to apply data sig- M accordance ^ the seIcct dgnal 4U Qut t from the 

nals operating on the system bus only when they are address signal decoding circuit 3 and the read signal 521 

required inside the LSI. For this reason, power tends to output from ^ bus con trol circuit 2. The device A 21 

be consumed m«de the LSI chip m accordance with also rcccivcs data from the LSI mternal datfl bus m m 

.within* ^between high(H) and Iow(L) ofadatasignd ^0,^ ^ ^ ^ ^ 4n out t from ^ 

^Tn^ S l^^T 15 r d m r St ° f LS ! dec ^g ^uU3 and the write signal 

designs. In particular, a CMOS system wastes power if <•„_-, .v. U T.. .„i • •» d c 

an unnecessary operation is performed because toe sys- Z ^ \ f T? C * 

ten originally co^umeslargT power. ZZ^J??^ r ?, ^ , u ° T 

° r enng data to the LSI internal data bus 111 in accor- 

SUMMARY OF THE INVENTION 30 dance with the select signal 421 output from the address 

It is an object of the present invention to provide a "gnal decoding circuit 3 and the read signal 521 output 

large scale integrated circuit device capable of reducing from . the ?> us control circuit 2. The device B 22 also 

power consumption. receives data from the LSI internal data bus 111 in 

In order to achieve the above object of the present accordance with the select signal 421 output from the 

invention, there is provided a large scale integrated 35 address signal decoding circuit 3 and the write signal 

circuit device comprising a plurality of internal devices, 511 out P ut from bus control circuit 2. Reference 

connected to an internal data bus, for selectively per- numeral 23 denotes an LSI internal device C for deliv- 

forming data input/output operations, an address de- erm £ da ^ t0 the LSI mt ernal data bus 111 in accor- 

coding circuit for decoding an address signal from an with ^ e select si S*Md 431 output from the address 

address bus of a system to deliver an internal device 40 si Snal decoding circuit 3 and the read signal 521 output 

select signal to one of the internal devices and an inter- from . ^ bus control circuit 2. The device C 23 also 

nal device select indication signal indicating that one of receives data from the LSI internal data bus 111 in 

the internal devices is selected, a bus control circuit for accordance with the select signal 431 output from the 

delivering an output control signal and an input control address signal decoding circuit 3 and the write signal 

signal upon receiving the internal device select indica- 45 ^11 output from the bus control circuit 2. 

tion signal and one of a data write signal and a data read Reference numeral 11 denotes the bidirectional buffer 

signal, a first tristate buffer for controlling data input to constituted by two buffers 11a and 116. The bidirec- 

the internal data bus in accordance with the input con- tional buffers 11 transfers data, supplied from the de- 

trol signal, and an output buffer for controlling data vi ces A to C to the LSI interna] data bus 111, to a data 

output from the internal data bus in accordance with the 50 °us 211 of an external system of the LSI chip 1 in accor- 

output control signed. dance with the output control signal 311 output from 

BRIEF dfspr iption OF tpp np a WTNr q the bus contro1 circuit 2 Refcren ce numeral 12 denotes 

BRIEF DESCRIPTION OF THE DRAWINGS ^ tdsiatt buffer for dc i iv cring a signal of high level 

FIG. 1 is a block diagram showing the internal struc- "1" to the LSI internal data bus 111 in accordance with 

ture of an LSI according to an embodiment of the pres- 55 the pull-up control signal 321 output from the bus con- 

ent invention. trol circuit 2. Reference numeral 13 denotes the tristate 

tMflUU1M tIN 1 internal data bus 111 through the bidirectional buffer 11 

An embodiment of the present invention will be de- 60 in accordance with the input control signal 331 output 

scribed below with reference to a block diagram of from the bus control circuit 2. 

FIG. 1 which shows the internal structure of an LSI. The bidirectional buffer 11 constituted by the input 

Referring to FIG. 1, reference numeral 1 denotes an and output buffers 11a and 116 is connected between 

LSI chip; and 3, an address signal decoding circuit. The the data bus 211 of the external system and the internal 

address signal decoding circuit 3 receives an address 65 data bus 111. The output terminal of the input buffer 11a 

signal from an address bus 241 of a system and delivers is connected to the input terminal of the tristate buffer 

a device A select signal 411, a device B select signal 421, 13. The output buffer lib is connected in reverse-paral- 

or a device C select signal 431 in accordance with the lei with a series circuit of the tristate buffer 13 and the 
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input buffer 11a. The output terminals of the tristate 
buffers 13 and 12 are connected together to the internal 
data bus. 

I/O control of this embodiment wiJl be described in 
detail below by taking an operation of the device A 21 
as an example. 

Upon receiving an address signal for selecting the 
device A 21 from the address bus 241 of the system, the 
address signal decoding circuit 3 of the LSI chip 1 
outputs the device A select signal 411 and the internal 
bus select indication signal 611. In accordance with the 
internal device select indication signal 611 from the 
address signal decoding circuit 3 and the data write 
signal 221, the bus control circuit 2 outputs the LSI 
internal data write signal 511 and the input control 
signal 311. The data from the data bus 211 of the system 
controls the tristate buffer 13 through the buffer 11a of 
the bidirectional buffer 11 such that the data is applied 
to the LSI internal data bus 111 through the tristate 
buffer 13 in accordance with the input control signal 
331 as an output signal from the bus control circuit 2. 
The device A 21 receives data from the LSI internal 
data bus 111 in accordance with the LSI internal data 
write signal 511 output from the bus control circuit 2. 

On the other hand, upon receiving an address signal 
for selecting the device A 21 from the address bus 241 
of the system, the address signal decoding circuit 3 of 
the LSI chip 1 outputs the device A select signal 411 
and the internal device select indication signal 611. In 30 
accordance with the internal device select indication 
signal 611 from the address signal decoding circuit 3 
and the data read signal 231, the bus control circuit 2 
outputs the LSI internal data read signal 521 and the 
output control signal 311. 

The device A 21 delivers data to the LSI internal data 
bus 111 in accordance with the LSI internal data read 
signal 521 as an output signal from the bus control cir- 
cuit 2. The data from the LSI internal data bus 111 
performs control in accordance with the LSI internal 
data read signal 311 from the bus control circuit 2 such 
that the data is delivered from the LSI internal data bus 
111 to the outside of the LSI chip 1 through the buffer 
Mb of the bidirectional buffer 11 in accordance with the 45 
input control signal 311 from the bus control circuit 2. 

In situations other than the data I/O operations de-. 
scribed above, no data is applied from the data bus 211 
of the system, and no data is delivered from the devices 
A to C, so the LSI internal data bus 11 is floated. For 50 
this reason, in order to set the LSI internal data bus 111 
at a definite level, a signal of high level "1" is applied to 
the LSI interna] data bus 111 through the tristate buffer 



35 



40 



12 in accordance with the pull-up control signal 321 
output from the bus control circuit 2. 

In this manner, control is performed such that no data 
enters the LSI chip from the data bus 211 of the system 
except when the LSI itself requires it. This conse- 
quently makes it possible to reduce unnecessary power 
consumption inside the LSI. 

According to the present invention as has been de- 
scribed above, since data I/O operations for internal 
devices are controlled to be performed only when re- 
quired, unnecessary operations inside an LSI can be 
eliminated. As a result, there is provided an excellent 
large scale integrated circuit device capable of reducing 
power consumption effectively, which cannot be ob- 
tained by conventional techniques. 

What is claimed is: 

1. A large scale integrated circuit device comprising: 
a plurality of internal devices, connected to an inter- 
nal data bus, for selectively performing data input- 
/output operations; 

an address decoding circuit for decoding an address 
signal from an address bus of a system to deliver an 
internal device select signal to one of said internal 
devices and an internal device select indication 
signal indicating that one of said internal devices is 
selected; 

a bus control circuit for delivering an output control 
signal and an input control signal upon receiving 
the internal device select indication signal and one 
of a data write signal and a data read signal; 

a first tristate buffer for controlling data input to said 
internal data bus in accordance with the input con- 
trol signal; and 

an output buffer for controlling data output from said 
internal data bus in accordance with the output 
control signal. 

2. A device according to claim 1, further comprising 
a second tristate buffer for pulling up said internal data 
bus upon receiving a pull-up control signal, and 

wherein when said bus control circuit delivers nei- 
ther the input control signal nor the output control 
signal, said bus control circuit outputs the pull-up 
control signal to said second tristate buffer to pull 
up said internal data bus. 

3. A device according to claim 1, further comprising 
an input buffer having an output terminal connected to 
an input terminal of said first tristate buffer, and 

wherein a series circuit of said first tristate buffer and 
said input buffer is connected in reverse-parallel 
with said output buffer, and output terminals of 
said first and second tristate buffers are connected 
together to said internal data bus. 
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